Immunoreactive oxytocin is present in the testis and it has been shown that this hormone increases the contractility of seminiferous tubules. 
INTRODUCTION
Following on from our discovery of an oxytocin-like peptide in the testes ofrats and men (Nicholson, Swann, Burford et al. 1984) we have begun to investigate its possible functions. It seemed reasonable to begin by looking at the contractility of the seminiferous tubules since it has been demonstrated that the seminiferous tubules of the rat exhibit contractile activity in vitro (Roosen-Runge, 1951 ; Niemi & Kormano, 1965) , that this activity can be increased by treatment with oxytocin (Niemi & Kormano, 1965) and that concen¬ trations of oxytocin similar to those found in the testis in vivo also increase contractile activity in vitro . Moreover, in the neonatal rat we have shown that the appearance of testicular oxytocin on day 8 post partum is accompanied by increasing contractile activity of the seminiferous tubules .
These findings have led us to ask what determines the appearance and increase of oxytocin during the development of the testis and, in particular, the relationships between testicular oxytocin, tubular movement and other pituitary and gonadal hormones. The hypogonadal (hpg/hpg) mouse has provided us with an excellent model in these investigations. Hypo¬ gonadal mice are deficient in hypothalamic luteinizing hormone-releasing hormone (LHRH), resulting in a very much reduced secretion of gonadotrophins and failure in the postnatal development of the gonads (Cattanach, Iddon, Charlton et al. 1977) . Development of the testes of these animals can, however, be promoted by the administration of LHRH (Charlton, Halpin, Iddon et al. 1983 ), luteinizing hormone (LH) or testosterone (Ward, 1980; Lyon, Cattanach & Charlton, 1981) . We report here our findings on the effects of LH and testosterone on the presence of testicular oxytocin and seminiferous tubule movements in hpg/hpg mice. Preliminary reports of some of these data have been given already (Pickering, Birkett, Charlton et al. 1986 ).
MATERIALS AND METHODS

Animals
Male hypogonadal and normal mice of the same 
Analysis of movement data
Because ofthe complexity ofthe contractile movements we adopted a method of spectral analysis based on the premise that a complex motion can be approximated mathematically as a linear combination of a set of sinusoidal functions of different frequencies (Yuen & Fraser, 1979) . The distribution of these functions is the power spectrum ofthe motion; the relative contribution ofeach frequency to the total motion is described by the magnitude of the power component ofthat frequency.
The power components are the root mean squares of all the displacements in each sampling period, so the larger the power component the greater the contribu¬ tion of that range of frequency of contraction to the total contractile activity.
Each experiment was divided into equal length time-periods, typically 30 min of real time (150 s of tape time; 3750 samples). The data from the time-periods were analysed into power spectra, using the fast Fourier transform (FFT) algorithm (Yuen & Fraser, 1979 ) on a ROM fitted to the BBC computer. Figure 1 shows frequency calibration spectra plotted in the same way as spectra from tubule contraction experiments. The spectral data from whole experiments were represented using a pseudo three-dimensional graphics technique. The 6-2(5-8-6-6) 64(5-9-6-8) 13-2(12-7-13-7)
7-4 (7-2-7-8) Niemi & Kormano (1965) .
Figures 2 and 3 show contractile activity of semi¬ niferous tubules from normal mice. Figure 3 shows that introduction of oxytocin into the perifusion medium increased the contractile activity of the tubule in both the high-and low-frequency bands. The seminiferous tubules of adult hypogonadal mice differ from those of normal mice, being smaller (70-100 pm diameter) than normal mouse tubules (300-350 pm diameter), poorly developed, and with no visible lumen. Time lapse videomicrography revealed no contractile activity (Fig. 4) Contractile activity contributing to the high-frequency halves of the spectra was lower in spectra 3-14 (postoxytocin) than in spectra 1 and 2 (pre-oxytocin) (0003 > > 00001). Activity contributing to the lowfrequency halves of the spectra was greater in spectra 3-14 than in spectra 1 and2(0006>P>00001).
figure 7. Testosterone-treated hypogonadal mouse: semi¬ niferous tubule contractile activity in vitro. The mouse was treated for 2 weeks with an implant of testosterone. Power spectra of 30-min periods. Medium containing oxytocin (1 pg/1) was perifused during the fourth 30-min period (arrow). Contractile activity contributing to the highfrequency halves of the spectra was greater in spectra [4] [5] [6] (post-oxytocin) than in spectra 1-3 (pre-oxytocin) (0006 > P> 0002). Activity contributing to the lowfrequency halves of the spectra was greater in spectra 4 and 5 than in spectra 1-3 (002 > > 00001 ). (Nicholson, Worley, Guldenaar & Pickering, 1985) suggesting that testicular oxytocin may be common to all mammals. As in the rat (Nicholson et al. 1984 , cat and dog (Hargrove, Maclndoe & Ellis, 1977) . It would be possible that the advent of spermatogenesis triggers the accumulation of oxytocin figure 8. Testosterone-treated hypogonadal mouse: semini¬ ferous tubule contractile activity in vitro. The mouse was treated for 6 weeks with an implant oftestosterone. Power spectra of 30-min periods. Medium containing oxytocin (1 pg/1) was perifused during the sixth 30-min period (arrow) . Contractile activity contributing to both the high-frequency and low-frequency halves of the spectra was greater in spec¬ tra 6-8 (post-oxytocin) than in spectra 2-5 (pre-oxytocin) (003 >P> 00001).
in the testis and the initiation of contractile activity. Certainly in the rat, where spermatogenesis begins around day 4 post partum (Clermont & Huckins, 1961) (Hovatta, 1972 (Adashi & Hsueh, 1981) , since these hormones may be components of the same feedback loop. Thus, in both male and female gonads, evidence is accumulating that an oxytocin-like peptide and a steroid are synthe¬ sized in the same cell and that their production and functions may be interrelated.
